The study was conducted to address the issue of consumers' willingness to pay for inclusion of cassava flour in bread in Lagos State. The data were collected randomly from a sample of 300 respondents in the state through the use of a well structured questionnaire. The contingent valuation method was adopted to estimate both the mean willingness to pay of consumers and the factors that affect their willingness to pay and these were analyzed using the bivariate probit model. The most significant model was the 10percent cassava flour inclusion as it has the highest number of significant variables (eight) followed by 20percent cassava flour inclusion with seven significant variables and 30 and 40percent cassava flour inclusion with six significant variables each. The factors that influenced consumers' willingness to pay for CCW bread were the respondent's age, gender, respondents' awareness, married respondents, respondents with head position,and bread share which is the proportion of respondents income spent on bread to total income. The mean willingness to pay for bread with an inclusion of cassava flour at 10, 20, 30, and 40percent cassava flour inclusion were ₦172.70, ₦165.00, ₦154.07, and ₦142.78 respectively for initial bid while the mean willingness-to-pay at 10, 20, 30, and 40percent cassava flour inclusion were ₦180.20, ₦150.41, ₦143.35, and ₦127.36 respectively for subsequent bid. Arising from the result of this study, birth control policies were recommended among respondents in the study area.
Introduction
In most countries of the world, in recent years, partly as a result of structural adjustment policies and pressures from multilateral financial institutions, various governments have increasingly focused on identifying other food components that can be added as a component in the bread making process. The rising cost of wheat importation for the production of bread, a well-established and accepted food product relished by the general public, has been a matter of great concern to the Nigerian government in recent times. This has led to the increased interest in cassava flour which has been identified as a close, cost-effective substitute to wheat flour in bread production.
cassava. This is because most of the staples produced in the country do not reach the global market due to the very poor infrastructure in Nigeria. Post harvest losses of staples are extremely high in Nigeria (IITA, 2010) , worsened by poor post harvest, handling and marketing strategies. The report from International Institute of Tropical Agriculture IITA, however indicate that Nigeria can produce very good bread from a combination of 30% cassava flour and 70% wheat flour. This however depends on sustained willingness to pay for composite cassava wheat (CCW) Bread by consumers. Examining the consumers' perception and willingness to pay for CCW bread in Lagos State is therefore inevitable. The study therefore seeks to provide answers to the following research questions generated.
i.
What are the factors that influence consumers' willingness to pay for bread with an inclusion of cassava flour?
ii. What is the mean willingness to pay for bread with an inclusion of cassava flour?
The consumer's WTP for a good is a fundamentally behavioural concept. The behaviour in question is that of buying (or selling) a good. How much one is willing to pay (or accept) for a good at a particular point in time will depend on a variety of factors, including of course, the expected intrinsic value.
In general, the willingness to pay a price premium decreases as the price premium increases, consistent with the law of demand. In consumer behavior theory, consumers make their own decisions to balance the marginal health utility and marginal price of one unit of quality-food product, a simple framework was used to analyze consumer behavior towards food products, which includes the willingness to pay a price premium. Consumers' willingness to pay (WTP) is a key concept in the management of sustainability because it is a prerequisite for producers in organizations. There are different types of WTP that materialize differently in different circumstances and influence the consumers' decision-making process.
WTP is an important concept for the literature that approaches sustainability from an instrumental stakeholder theory perspective. It has its roots in economics, where willingness to pay is defined as the maximum amount of money that an individual is willing to sacrifice to obtain a good or service (Freeman, 2003) .
Review of Empirical Studies on Consumers' Willingness to Pay for Food Products
Grassi (2010), worked on "Public and Private Provision under Asymmetric Information: Ability to Pay and Willingness to Pay". He modeled the interaction between the public sector and the market and analyzed whether a mixed system of provision helps the public sector with the problem of affordability. He found out that willingness to pay was independent on the budget constraint, and then on ability to pay, Consumers with high willingness to pay may not afford the good at a given price, Consumers cannot borrow money if needed, The market allocation is inefficient and that the public sector has a budget, but it is insufficient to supply all consumers for free. It observes consumers' wealth and implements a policy to maximize the sum of consumers' utilities subject to the wealth constraints. He considered two optimal policies: rationing and subsidization. First it studied the public supplier as the sole provider of the good. Any rationing policy that exhausts the budget is optimal. The optimal subsidy scheme requires cross subsidization: rich consumers pay a price greater than marginal cost, and some poor consumers pay less than marginal cost. The budget and the revenue collected from rich consumers funds the subsidies for poor consumers. He then characterized the equilibrium of a simultaneous moves game where the public sector interacts with a firm in the provision of the good.
Motivated by the far-reaching benefits of the new cassava policy on the substitution of wheat flour with cassava flour in bread production to the economy, a logistic regression model was employed to examine households' perception and willingness to pay for bread with cassava flour inclusion in Osogbo Metropolis, Osun State, Nigeria. Findings suggest that bakery owners adopting the use of cassava flour in bread production pay careful attention to the taste, packaging, size, colour and price of the bread since these variables affect the buying decisions of the consumers. While consumers' willingness to pay a premium varied with degrees of cassava flour inclusion, households' willingness to pay showed a negative relationship with the premium price and a positive, significant relationship with household income and share of bread in total household food expenditure. Thus, proper attention should be given to price stabilization of bread with cassava flour inclusion as well as the design of empowerment programmes targeted at increasing household income.
Materials and Methods

Study Area
The study was carried out in Lagos State Nigeria. Lagos state is in the southwest geopolitical zone. It falls on latitude 6.523° North and longitude 3.54° West. The highest maximum temperature ever recorded in Lagos was 37.3 °C (99.1° F) and the minimum 13.9 °C (57.0° F) (Lagos Meteorological Organization, 2012 (Rasaki, 2012) . The state was chosen because it is Nigeria's economic and commercial capital. Primary data was utilized for this study. The primary data was obtained through the use of well structured questionnaire. The questionnaire was pretested to remove any ambiguity. Primary data was collected from the consumer households in the state. The study employed a two stage sampling procedure. At the first stage, random sampling of three (3) LGAs was done, whereby one local government area in Lagos Island and two local governments in Lagos main land were selected. In the second stage eighty respondents were randomly selected in Lagos Island local government area, one hundred respondents were randomly selected from Ikeja LGA while one hundred and twenty were selected from Alimosho LGA on the basis of sampling proportionate to size. This leaves the total number of respondents selected for this study at three hundred.
Methods of Data Analysis
The analytical techniques adopted in this study include descriptive statistics such as tables, percentages and frequencies to analyze the socio-economic characteristics of consumers with respect to their preference and willingness to pay pattern for cassava inclusion in bread in the study area. The consumers' preference pattern, proxied by their willingness to pay will be broken down by Bivariate Probit Model.
Contingent valuation method was used to generate choice pattern and the responses were later analyzed using Bivariate Probit Model, which was used to determine the factors that influence consumers' willingness to pay for cassava inclusion in bread. In estimating the mean willingness to pay of consumers and potential consumers of Composite Cassava Wheat Bread, a double-bounded contingent valuation model was used in which the respondents were asked a series of questions that progressively narrowed down to their willingness to pay. This method has been shown to generate more efficient estimates than those based on a single question or those that ask open-ended question about willingness to pay (Watson & Ryan, 2006 ).
The probit model r category is built from a latent regression in the same manner as the binomial probit model. We begin with y * i = β T x i + ε i where x is a vector of predictor variable for the i th observation and β * is the unknown parameter. As usual, y* is unobserved variable, that follow as: (Greene, 2005) .
The probability for each observed response has r category, i.e.:
Bivariate probit model (r x c) is a probit model which involves two response variables, i.e.
y 1 * = β T 1 x + ε 1 and y 2 * = β T 2 x + ε 2 . The first variable has r category that is
Whereas, the second has c category, that is
Variables (y 1 * , y 2 * ) that satisfy normal bivariate distribution can be written as (y 2 * y 2 * ) ~ N(μ,∑) .
Bivariate normal density function (y 1 * , y 2 * ) is:
The probability of bivariate normal density function (y 1 * , y 2 * ) with thresholds γ and is as follows:
The average, true willingness-to-pay value (μTWTP) is calculated in the following manner (Haab & McConnell, 2002) : where β 0 is the regression constant value, and β1 the regression coefficient value for the proposed willingness-to-pay value in the bivariate probit regression model. The explanatory variables are the initial (BID1), and the follow-up willingness-to-pay values (BID2) that were proposed to respondents in the survey.
In the bivariate probit regression model, dependent variables represent the respondent's answers to the initial (RESP1) and the follow-up willingness-to-pay value (RESP2). These are binary variables that take the value 0 if the respondent accepts the proposed value and 1 otherwise.
i.e. resp 1 (r) = Consumers' willingness to pay for bread with cassava flour inclusion (willing to pay =1, 0 = otherwise) resp 2 (c) = Consumers' willingness to pay for bread with cassava flour inclusion (willing to pay =1, 0 = otherwise) r x c)
The following can be classified as the determinants of willingness-to-pay (explanatory variables):
x 1= age (years);
x 2= sex (female=1, 0 = otherwise);
x 3= household size (number);
x 4= Tertiary Education (yes=1, 0=otherwise);
x 5= Respondent's monthly income (Naira);
x 6= Awareness of cassava bread (aware=1, 0= otherwise); and x 7= Marital Status (married=1, 0= otherwise)
x 8= Household head position (head position=1, 0= otherwise)
x 9= dependency ratio (dependant=1, 0= otherwise)
x 10= perception of respondents to cassava bread x 11= Share of Bread in total household food expenditure
For objective 2, following the result estimates from factors driving WTP using the bivariate Probit model, Krinsky and Robb Procedure (1986) used a bootrap estimate to generate the mean willingness to pay. This study will also follow this methodology. Source: Field Survey, 2013. Vol. 4, No. 2; 2015 inclusion in bread. The rho which is the correlation coefficient is 0.947. It shows a strong relationship between the first response and the second response. The probability Chi-square shows that the equation is significant at 1percent.
Bread Consumption Pattern
Factors That Influences Consumers' Willingness to Pay for Bread With an Inclusion of Cassava Flour
The result reveals that six out of the eleven variables are statistically significant in response 1 and these are the bid or premium price, age, sex, marital status, head position and bread share. However, in the second response, only four variables are significant and they are bid or premium price, sex, awareness and head position. This result is in agreement with the opinion Adepoju and Oyewole (2013) that factors such as bid or premium price, age, sex, marital status, head position and bread share affect consumers' willingness to pay for cassava flour inclusion in bread significantly. The findings reveal that premium price (bid), marital status and household income exerted significant negative influence on households' willingness to pay for bread with cassava flour inclusion respectively. However, the coefficient of age is positive which is against studies reviewed; (Yusuf et al., 2007) . It is significant at 10percent in the first bid, implying that age has a positive impact on consumers willingness to pay for cassava flour inclusion in bread at 10percent inclusion level in the first bid and encourages consumers to make better decisions as regards to willingness to pay for cassava flour in bread. This means that as the age of consumers increases, the more willing they are to pay for the first bid of cassava bread at 10percent cassava flour inclusion level.
Feminine gender is positive and significant at five percent level. This implies that females are more willing to pay for 10 percent cassava flour inclusion than males.
Awareness of cassava bread is positive and significant at 10percent in the second bid. This implies that people who were aware of cassava bread are more willing to pay for 10percent cassava flour inclusion than those who are not.
Respondents who are married have a negative relationship in the first bid only and it is significant at 10percent. This means that married respondents are not WTP for 10 percent cassava flour inclusion.
Being the head of the house is positive and significant at 10percent and 5percent in the first and second bid respectively. This implies that household heads are more willing to pay for 10 percent cassava flour inclusion than non household heads. Table 3 also shows the direct effect of the explanatory variables on consumers' willingness to pay for 20percent cassava flour inclusion in bread. The rho which is the correlation coefficient is 0.907. It shows a strong relationship between the first response and the second response. The probability Chi-square shows that the equation is significant at 1percent and so the null hypothesis is rejected that the socio-economic variables would not influence consumers' WTP for 10 and 20 percent cassava inclusion.
The result reveals that six out of the eleven variables are statistically significant in response 1 and these are the bid, sex, household size, head position, dependency ratio and bread share. However, in the second response, only three variables are significant and they are the bid, sex, and head position.
Feminine gender is positive and significant at 1percent and five percent level of significance in the first and second bid respectively. This implies that females are also more willing to pay for 20 percent cassava flour inclusion as they are for 10percent cassava flour inclusion than males.
Awareness of cassava bread not significant at 20 percent unlike at 10 percent. This implies that people who were aware of cassava bread are not WTP for 20percent cassava flour inclusion unlike at 10 percent cassava flour inclusion. The married factor has a no significant relationship on WTP to for 20 percent cassava flour inclusion. Being the head of the house is positive and significant at 5percent and 10percent in the first and second bid respectively. This implies that household heads are more willing to pay for 20percent cassava flour inclusion than non household heads as well as for 10percent cassava flour inclusion.
Results also shows that higher household size significantly reduce willingness to pay for 20percent inclusion at 5percent level of significance. Note: ***=significant at 1 percent, **=significant at 5 percent, *=significant at 10 percent, Bid 1=₦160, Bid 2= ₦180 (10% & 20%). Table 4 shows the direct effect of the explanatory variables on consumers' willingness to pay for cassava flour inclusion in bread. The rho which is the correlation coefficient is 0.902. It shows a strong relationship between the first response and the second response. The probability Chi-square shows that the equation is significant at 1percent. The result reveals that five out of the eleven variables are statistically significant in response 1 and these are the bid, sex, married, head position and dependency ratio. However, in the second response, only three variables are significant and they are bid, sex and head position. Feminine gender is positive and significant at five percent level of significance in the first and second bids. This implies that females are also more willing to pay for 30 percent cassava flour inclusion than males as well as they are for 20 and 10 percent cassava flour inclusion.
Awareness of cassava bread not significant at 30 and 20 percent unlike at 10 percent cassava flour inclusion. This implies that people who were aware of cassava bread are not willing to pay for both 30 and 20percent cassava flour inclusion unlike at 10 percent cassava flour inclusion. The married factor has a negative relationship on willing to pay and it is significant at five percent level of significance in the first bid. It implies that married respondents are less willing to pay for 30 percent cassava flour inclusion in the first bid. Being the head of the house is positive and significant at 5percent in the first and second bids. This implies that household heads are more willing to pay for 30, 20 and 10percent cassava flour inclusion than non household heads. Note: ***=significant at 1 percent, **=significant at 5 percent, *=significant at 10 percent, Bid 1=₦150, Bid 2= ₦160 (30%) Bid 1=₦140, Bid 2= ₦150 (40%). Table 4 also shows the direct effect of the explanatory variables on consumers' willingness to pay for 40% cassava flour inclusion in bread. The rho which is the correlation coefficient is 0.892. It shows a strong relationship between the first response and the second response. It also shows that as the level of cassava flour is increasing in bread, the rho value is reducing but it is still within the range of 0.7 to 1.0 which shows a strong relationship. The probability Chi-square shows that the equation is significant at 1percent. The result reveals that five out of the eleven variables are statistically significant in response 1 and these are bid, age, sex, married, dependency ratio and head position. However, in the second response, only three variables are significant and they are bid, sex and perception.
Feminine gender is positive and significant at five percent level of significance in the first bid and at 10 percent level of significance in the second bids. This implies that females are also more willing to pay for 40 percent cassava flour inclusion than males as well as they are for 30, 20 and 10 percent cassava flour inclusion.
Awareness of cassava bread not significant at 40, 30 and 20 percent unlike at 10percent cassava flour inclusion. This implies that people who were aware of cassava bread are not willing to pay for 40, 30 and 20percent cassava flour inclusion unlike at 10 percent cassava flour inclusion.
The married factor has a negative relationship on willingness to pay and it is significant at five percent level of significance in the first bid. It implies that married respondents are less WTP for 40 percent cassava flour www.ccsenet.org/sar Sustainable Agriculture Research Vol. 4, No. 2; 2015 inclusion in the first bid as well as for 30 and 20percent cassava flour inclusion. However, at 10percent cassava flour inclusion, married people are more willing to pay for cassava flour inclusion than the unmarried.
Being the head of the house is positive and significant at 10percent in the first bid. This implies that household heads are more WTP for 40percent cassava flour inclusion as well as 30, 20 and 10percent cassava flour inclusion than non household heads.
Dependants also had a positive relationship at 5percent level of significance at 40percent level of cassava flour inclusion. This shows that dependants also have a positive impact on willingness to pay for cassava bread at 40percent cassava flour inclusions.
Respondent's perception is negative and significant as 10percent level of significance. This shows that their perceptions have a negative impact on willingness to pay for cassava bread at 40percent cassava flour inclusions.
The most significant model is the 10percent cassava flour inclusion. This is because it has the highest number of significant variables (ten) followed by 20percent cassava flour inclusion with nine significant variables and 30 and 40 percent cassava flour inclusion with eight significant variables each.
Estimating Consumers' Mean Willingness to Pay for Cassava Flour Inclusion in Bread
In estimating the consumers' mean willingness to pay, the bivariate probit model was used. The tables below reveal the consumers' willingness to pay and the mean willingness to pay for cassava-wheat bread in the study area. From literatures reviewed, estimates of implicit prices are made on 'ceteris paribus' basis, that is, they are estimates of the Willingness to Pay (WTP) of respondents and mean WTP for an increase in the attribute of concern, given that everything is held constant i.e. all other factors are constant (Bennett & Blamey, 2001 ).
According to Table 5 , the average initial values of willingness-to-pay at 10percent cassava flour inclusion is ₦172.70 with the average highest value of willingness-to-pay being ₦177.61 while the average lowest value of willingness-to-pay is ₦166.37. Also, the average subsequent value (at second bid) of willingness-to-pay at 10percent cassava flour inclusion is ₦180.20, with the average highest value of willingness-to-pay being ₦185.34 and the average lowest value of willingness-to-pay being ₦171.78. Also, according to Table 5 , the average initial values of willingness-to-pay at 20percent cassava flour inclusion is ₦165.00 with the average highest value of willingness-to-pay being ₦167.50 while the average lowest value of willingness-to-pay is ₦161.40. Also, the average subsequent value (at second bid) of willingness-to-pay at 20percent cassava flour inclusion is ₦150.41, respectively with the average highest value of willingness-to-pay being ₦170.65 respectively and the average lowest value of willingness-to-pay being ₦130.17.
Similarly, according to Table 6 the average initial values of willingness-to-pay at 30percent cassava flour inclusion is ₦154.07 with the average highest value of willingness-to-pay being ₦155.39 while the average lowest value of willingness-to-pay is ₦152.54. Also, the average subsequent value (at second bid) of willingness-to-pay at 30percent cassava flour inclusion is ₦143.35 respectively with the average highest value of willingness-to-pay being ₦153.05 and the average lowest value of willingness-to-pay being ₦117.90. Finally, in Table 6 , the average initial values of willingness-to-pay at 40percent cassava flour inclusion is ₦142.78 respectively with the average highest value of willingness-to-pay being ₦144.31 while the average lowest value of willingness-to-pay is ₦140.74. Also, the average subsequent value (at second bid) of willingness-to-pay at 40percent cassava flour inclusion is ₦127.36 respectively with the average highest value of willingness-to-pay being ₦139.40 and the average lowest value of willingness-to-pay being ₦88.38.
The respondents' average net monthly income is ₦79,086.17 and average household size is 5 members. A significant reduction in the average maximum willingness-to-pay value is noticed as the level of cassava flour inclusion increases from 10percent through 40percent which reduces by 18.7percent in the first bid i.e. from ₦177.61 to ₦144.31, and reduces by 24.8percent in the second bid i.e. from ₦185.34 to ₦139.40.
Therefore, the consumers are willing to pay more for a lower level of cassava flour inclusion in bread. i.e. ₦172.70 for 10% level of cassava flour inclusion, ₦165.00 for 20% level of cassava flour inclusion , ₦154.07 for 30% level of cassava flour inclusion and ₦142.78 for 40% level of cassava flour inclusion for the size of conventional bread whose mean price is ₦200.
Conclusion and Recommendation
According to the results of the survey, respondents' decisions on willingness to pay for cassava flour inclusion in bread were significantly affected by sex, marital status, household size, head position, dependency ratio and bread share, depending on the level of cassava flour inclusion in the bread. Finally, the adjusted, average individual value of willingness-to-pay was used to calculate the aggregate willingness-to-pay. A significant reduction in the average maximum willingness-to-pay value is noticed as the level of cassava flour inclusion increases. Therefore, based on the findings of this survey, it is recommended that family planning policy should be promoted among households in the study area since findings shows that higher family size reduces willingness to pay for cassava inclusion in bread.
